In rats cisplatin induces hypocalcemia, bloating of the stomach, and ulceration ameliorated through calcium supplements. This study was undertaken to test the role of calcium on the gastrin mRNA production in vitro and in vivo. RIN B6 cells were cultured in medium with calcium (1.8, 3.6 and 7.2 mM) and the active form of vitamin D (calcijex). Cisplatin was added (10 g/ml) for 12 hrs and cells were harvested for RNA from various treatment groups. Male Wistar rats were treated with cisplatin (9 mg/kg), before and after vitamin D (0.3 mgllOOglweek). The rats were killed and stomach tissues excised on 1, 6, 10 and 15 days after cisplatin treatment. RNA from the stomach was analyzed using the northern blot technique. Gastrin mRNA was suppressed after cisplatin treatment both in vitro and in vivo. In vitro calcium but not vitamin D additions partially prevented the gastrin mRNA. In vivo, however, vitamin D and calcium were equally effective in preventing gastrin mRNA loss.
Introduction
Cisplatin (cis-dichlorodiammineplatinum II; CDDP), a broad-spectrum anticancer drug, is effective in the treatment of a variety of cancers. One drawback is severe toxic side effects including nausea, vomiting, and the induction of peptic ulcers in the gastrointestinal tract 1. Ulceration of the stomach is due to the erosive acid/peptic factors, which exist in normal stomach content 2. Both exogenous and endogenous gastrinshow a gastroprotective effect by maintenance of gastric mucosal integrity 3, 4. Them is however, a significant suppression of gastrin production after cisplatin treatment, suggesting gastrin loss might be one factor leading to ulceration 5. In rats given cisplatin a lack of vomiting reflexes, causes bloating of the stomach and ulceration 1. The bloating of stomach is associated with hypocalcemia due to cisplatin 6. Calcium plays a role in release of acetylcholine from the nerve fibers, inducing relaxation of the pyloric sphincter and contraction of the gastric smooth muscles 1, 7. In vitro, fundal strips from cisplatin-treated rats are hypercontractile to acetylcholine in calcium-free Tyrode solution, but contract normally in Tyrode solution with calcium. Thus there is a clear role for calcium in cisplatin-treated smooth muscle contraction8. Pretreatment with calcium prevents the bloating of the stomach due to cisplatin 1, 9. Hypocalcemia is also associated with inhibition of ATP synthesis and various membrane transport enzymes. Again pretreatment with calcium has a protective effect on these enzymes 6, 9.
The present study was undertaken to test for a direct role of vitamin D in cell cultures in comparison to the indirect effect through calcium homeostasis in the rats. RNA was extracted from the whole stomach tissues or cells by guanidinium isothiocyanate solution and purified through a CsCI cushion 11 The RNA (20 rtg) was size-separated by electrophoresis in a 1.3% agarose gel containing formaldehyde and electroblotted onto nylon membrane (GeneScreen, New England Nuclear, Boston, MA). The blots were prehybridized with the buffer containing 50% formamide, 10% dextran sulfate, 50 mM Tris (pH 6.8), 3X standard saline citrate (SSC), 100 mg/ml sonicated salmon sperm DNA and 5X Denhardt's solution for 3 hours at 42C. Blots were then incubated with fresh hybridization buffer in the presence of labeled probes, 40 ng/ml for gastrin and 5 ng/ml for 28s rRNA, at 42C for 2 days. The blots were washed with two changes of 2X SSC/0.1% sodium dodecyl sulfate (SDS) at 42C for 30 min each and 0.1X SSC/0.1% SDS at 42C for another15 min. The DIG in the probes was detected using a DIG nucleic acid detection kit (Boehringer Mannheim Corp. Indianapolis, IN). The blots were washed in maleic acid buffer (pH 7.4) for 10 min, then sequentially incubated in blocking buffer for 30 min and followed by 1/1000 anti-DIG antibody for 45 min. After washes in PBS and 100mM Tris-HCI buffer (pH 9.5), the blots were incubated in nitroblue tetrazolium-bromochloroindolyl phosphate (NBT/BCIP) solution overnight. RNA extracts from liver tissue served as control for the absence of gastrin. All the H20 used in the above study was diethyl pyrocarbonate (DEPC) treated double distilled water.
Statistical Analysis
The number of viable versus dead cells from cultures with different concentrations of calcium, with or without cisplatin and/or calcijex were counted. The data was statistically analyzed by the One-way ANOVA test 13.
Results
RNA extracted from RIN B6 cells was subjected to electrophoresis and hybridization with DIG labeled probe, specific for gastrin mRNA (Fig. 1) . In the absence of calcium in the culture medium, the cells had negligible levels of gastrin mRNA. However, when supplemented with calcium (l.8mM) the gastrin mRNA levels were equivalent to those in normal stomach tissue (Fig 1) . Cisplatin Rats were treated with cisplatin and cisplatin plus vitamin D. RNA from the rat stomach tissues was analyzed by the same methods to detect gastrin m RNA (Fig. 3 ). After and 6 days since cisplatin treatment, the gastrin mRNA bands were almost undetectable, compared to the control. However, 10 days after cisplatin treatment the gastrin mRNA levels started to increase reaching levels found in the untreated animal around day 15 
